Reversal of maladaptive gene program in left ventricular myocardium of dogs with heart failure following long-term therapy with the Acorn Cardiac Support Device.
Progressive left ventricular (LV) dilation is a characteristic feature of heart failure and is associated with poor long-term prognosis. One of the characteristic changes that occur in the failing heart is a change in gene expression wherein fetal genes that were turned off shortly after birth are re-activated in heart failure and may play a key role in the progressive worsening of the heart failure state. This review discusses reversal of maladaptive gene expression in dogs with chronic heart failure treated long-term with the Acorn Cardiac Support Device (CSD); a passive mechanical device designed to prevent progressive LV enlargement and to restore normal LV chamber geometry. Studies in our laboratories have shown that, in addition to preventing LV dilation and improving LV ejection fraction, long-term therapy with the CSD reverses the maladaptive gene program observed in LV myocardium of dogs with heart failure. Therapy with the CSD was associated with up-regulated mRNA expression for alpha-myosin heavy chain and down-regulated mRNA expression of A- and B- type natriuretic peptides, cytokines and favorably modulated cytoskeletal proteins. These findings provide an explanation for mechanisms that may be partly responsible for the improvement in LV systolic and diastolic function seen in dogs with heart failure after long-term CSD therapy.